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HERBICIDAL COMPOSITIONS 
The present invention relates to herbicidal compositions comprising two or more 
active ingredients and to methods of controlling unwanted plants using such compositions. 
More particularly, the invention relates to herbicidal compositions containing tralkoxydim 
5 and butroxydim and herbicidal methods using such compositions. 

The control of unwanted plants is extremely important in achieving high crop 
efficiency. The selective control of the growth of weeds, particularly in crops such as 
cereals, is desirable as unchecked weed growth in crops can cause a significant reduction in 
productivity. The control of unwanted plants in non-crop areas is also important. Hence the 
10 need for products that achieve such results continues to be commercially important. 

Tralkoxydim, 2-[l-(ethoxyimino)propyl]-3-hydroxy-5-(2,4,6-trimethylphenyl)*2- 
cyclohexen-l-one, is a selective systemic herbicide which is absorbed by the leaves, it acts by 
inhibiting cell division. Tralkoxydim is used for the control of Avena spp. and other grass 
species in wheat and barley. 
15 Butroxydim, 2-[l-(ethoxyimino)propyl]-3-hydroxy-5-(3-butyryl-2,4,6- 

trimethylphenyl)-2-cyclohexen-l-one, is a selective systemic herbicide which is absorbed by 
the leaves, it acts by inhibiting cell division. Butroxydim is used for the control of Digitaria 
spp. and other grass species in soya and other broad leaved crops. 

It has now been found that tralkoxydim can be combined with butroxydim to produce 
20 extremely active herbicidal compositions. 

Therefore, according to the present invention there is provided a herbicidal 
composition comprising as active ingredients tralkoxydim and butroxydim. 

The compositions of the invention have a surprisingly high herbicidal activity which 
is greater than the sum of the activities of the individual herbicidal components. Thus the 
25 combination of tralkoxydim and butroxydim appears to display synergy. 

The compositions are capable of controlling the growth of a variety of plants 
including grass species in a variety of situations such as agriculture and horticulture, forestry 
and amenity. 

In a second aspect of the invention, there is provided a process for limiting the growth 
30 of, severely damaging or killing plants, which comprises applying to the plants, or to 
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the growth medium of the plants, separately, simultaneously or sequentially, a herbicidally 
effective amount of tralkoxydim and butroxydim. 

In the compositions and method of the invention, the ratio of tralkoxydim to 
butroxydim may vary considerably but will suitably be within the range 1 to 60 : 1, 
5 particularly 6 to 20 : 1 by weight. 

The rate of application of active ingredients in the compositions and method of the 
invention will depend on a number of factors including, the plants to be controlled, the crop 
plants, the prevailing climatic conditions, the soil type, whether the active ingredients are 
applied for foliage or root uptake and whether the active ingredients are applied 
10 simultaneously, separately or sequentially. 

As a general guide an application rate of from 75 to 450 g/ha of tralkoxydim is 
suitable while from 100 to 200 g/ha may be preferred. The amount of butroxydim can be 
calculated from the ratios of tralkoxydim to butroxydim given above. 

In the method of the invention the active ingredients may be formulated separately 
15 then applied simultaneously, separately or sequentially in an appropriate ratio, e.g. as a tank 
mix. However it is preferred that the active ingredients are formulated together as a single 
composition according to the invention. 

The composition may be formed of the active ingredients alone but will more usually 
contain a carrier comprising a solid or liquid diluent. 
20 Solid compositions may be in the form of granules, or dusting powders in which the 

active ingredients are mixed with a finely divided solid, e.g. kaolin, bentonite, kieselguhr, 
dolomite, calcium carbonate, talc, powdered magnesia, Fuller's earth or gypsum. They may 
also be in the form of dispersible powders or grains, comprising a wetting agent to facilitate 
the dispersion of the powder or grains in liquid. Solid compositions in the form of a powder 
25 may be applied as foliar dusts. 

Liquid compositions may comprise a solution or dispersion of the active ingredients 
in water optionally containing a surface-active agent, or may comprise a solution or 
dispersion of the active ingredients in a water-immiscible organic solvent which is dispersed 
as droplets in water. 

30 Surface-active agents may be of the cationic, anionic or non-ionic type, or mixtures 

thereof. Suitable cationic agents include quaternary ammonium compounds, e.g. 
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cetyltrimethylammonium bromide. Suitable anionic agents include soaps; salts of aliphatic 
mono ester of sulfuric acid, e.g. sodium lauryl sulfate; and salts of sulfonated aromatic 
compounds, e.g. sodium dodecylbenzenesulfonate, sodium, calcium, and ammonium 
lignosulfonate, butylnaphthalene sulfonate, and mixtures of the sodium salts of diisopropyl 
5 and triisopropylnaphthalenesulfonic acid. Suitable non-ionic agents include the condensation 
products of ethylene oxide with fatty alcohols such as oleyl alcohol and cetyl alcohol, or with 
alkylphenols such as octyl- or nonyl-phenol (e.g. Agral 90) or octyl-cresol. Other non-ionic 
agents are the partial esters derived from long chain fatty acids and hexitol anhydrides, e.g. 
sorbitan monolaurate; the condensation products of the partial ester with ethylene oxide; the 

10 lecithins; and silicone surface active agents (water soluble surface-active agents having a 
skeleton which comprises a siloxane chain e.g. Silwet L77). A suitable mixture in mineral 
oil is Atplus 41 IF. Preferred surface-active agents include TF8035 and the like. The 
surface-active agent is preferably present in the composition at a concentration of from about 
0.2 to about 1 .0 % by weight. 

15 Aqueous solutions or dispersions may be prepared by dissolving the active 

ingredients in water or an organic solvent optionally containing wetting or dispersing 
agent(s) and then, when organic solvents are used, adding the mixture so obtained to water 
optionally containing wetting or dispersing agent(s). Suitable organic solvents include 
ethylene dichloride, isopropyl alcohol, propylene glycol, diacetone alcohol, toluene, 

20 kerosene, methylnaphthalene, xylenes and trichloroethylene. 

Compositions may be either dilute preparations, which are ready for immediate use, 
or concentrated compositions, which are usually diluted before use e.g. with water. The 
compositions preferably contain from 0.01% to 90% by weight of the active ingredients. 

Dilute compositions may contain varying amounts of the active ingredients depending 

25 upon the intended purpose, amounts of 0.01% to 10.0% and preferably 0.1% to 2%, by 
weight of active ingredients are normally used. 

Concentrated compositions may contain from 20 to 90% by weight of active 
ingredients, although from 20 to 70% is usually preferred. 

Compositions for use in the form of aqueous solutions or dispersions are generally 

30 supplied in the form of a concentrate containing a high proportion of the active ingredients, 
and the concentrate is then diluted with water before use. Concentrates are usually required 
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to withstand storage for prolonged periods and after such storage to be capable of dilution to 
give compositions which remain homogeneous for sufficient time to enable them to be 
applied using conventional spray equipment. 

A preferred form of concentrated composition comprises finely divided active 

5 ingredients which have been dispersed in water in the presence of a surface-active agent and 
a suspending agent. Suitable suspending agents are hydrophilic colloids and include, for 
example, polyvinylpyrrolidone and sodium carboxymethylcellulose, and the vegetable gums, 
for example gum acacia and gum tragacanth. Preferred suspending agents are those which 
impart thixotropic properties to, and increase the viscosity of, the concentrate. Examples of 

10 preferred suspending agents include hydrated colloidal mineral silicates, such as 

montmorillonite, beidellite, nontronite, hectorite, saponite and saucorite. Bentonite is 
especially preferred. Other suspending agents include cellulose derivatives and polyvinyl 
alcohol. 

Compositions may comprise, in addition to tralkoxydim and butroxydim, one or more 
15 compounds not of the invention but which possess biological activity. According to a further 
aspect of the invention, there is provided a herbicidal composition comprising a mixture of at 
least tralkoxydim and butroxydim, with at least one other herbicide. 

The other herbicide will generally be a herbicide having a complementary action to 
tralkoxydim and butroxydim. 
20 Examples of useful complementary herbicides include: 

A. benzo-2,l,3-thiadiazin-4-one-2,2-dioxides such as bentazone;- 

B. hormone herbicides and derivatives thereof e.g. salts, esters and amides, such 
as 2,4,5-T, 2,4-D, 2,4-DB, clopyralid, dichlorprop, dichlorprop-p, fluroxypyr, 
MCPA, MCPA-thioethyl, MCPB, mecoprop, mecoprop-p, picloram, thiazopyr, 

25 and trichlopyr; 

C. 1,3-dimethylpyrazole derivatives such as benzofenap, pyrazolate and 
pyrazoxyfen; 

D. dinitrophenols and their derivatives, e.g. acetates, such as dinoterb and DNOC; 

E. dinitroanilines such as dinitramine, ethalfluralin, fluchloralin, oryzalin, 
30 pendimethalin, prodiamine and trifluralin; 
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F. arylureas such as chlorobromuron, chlorotoluron, daimuron, dimefuron, diuron, 
fenuron, flumeturon, isoproturon, isourn, linuron, methabenzthiazuron, 
methyldymron, metobromuron, metoxuron, monolinuron, neburon and 
tebuthiuron; 

G. phenylcarbamoyloxyphenylcarbamates such as desmedipham and 
phenmedipham; 

H. phenylpyrazoles such as ET-75 1 ; 

I. 2-phenylpyridazin-3-ones such as chloridazon and norflurazon; 
J. pyridones such as fluridone; 

K. pyrimidinyloxybenzoic herbicides such as DPX-PE350 (pyrithiobac-sodium) 

and KIH-2023 (bispyribac-sodium); 
L. uracil herbicides such as bromacil, lenacil and terbacil; 
M. triazines such as amytryn, atrazine, cyanazine, dimethametryn, prometon, 
prometryn, propazine, simazine, simetryne terbuthylazine, terbutryn and 
15 trietazine; 

N. triazoles such as amitrole; 

O. triazolinones such as carfentrazone (F-8426) and sulfentrazone (F-6285); 
P. phosphorothioates such as bensulide, butamifos and piperophos; 
Q. phthalamides such as flumioxazin; 
20 R - thiocarbamates such as butylate*, cycloate, dimepiperate, EPTC*, esprocarb, 

molinate, orbencarb, pebulate, prosulfocarb, thiobencarb, tiocarbazil, tri-allate 
and vemolate; 

S. l,2,4-triazin-5-ones such as metamitron and metribuzin; 
T. benzoic acid herbicides such as 2,3,6-TBA, chloramben and dicamba; 
25 U. chloroacetanilides such as acetochlor, alachlor, butachlor, dimethachlor, 

dimethanamid, metazachlor, metolachlor, pretilachlor, propachlor, and 
thenylchlor (NSK-850); 
V. dihaiobenzonitriles such as bromoxynil, dichlobenil, ioxynil and the 
dihalobenzonitrile herbicide precursor bromofenoxim; 
30 w - haloalkanoic herbicides such as TCA and salts thereof and dalapon; 
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X. diphenylethers such as aciflurofen and salts and esters thereof, aclonifen, 
bifenox, chlomethoxyfen, chlornitrofen, fluroglycofen and salts and esters 
thereof, fomesafen and lactofen; 
Y. diphenylureas such as oxyfluorfen; 
5 Z. phenoxyphenoxypropionates such as clodinafop-propargyl, cyhalofop-butyl 

(DEH-1 12), diclofop and esters thereof e.g. the methyl ester, fenoxaprop and 
esters thereof e.g. the ethyl ester, fluazifop and esters thereof, haloxyfop and 
esters thereof, propaquizafop, quizalofop and esters thereof and quizalofop-p- 
tefuryl; 

10 AA. cyclohexanediones such as alloxydim and salts thereof, clethodim, cycloxydim 

and sethoxydim; 

BB. sulfonyl ureas such as amidosulfuron, azimsulfuron, benzsulfuron and esters 
thereof such as DPX-M63 13, chlorimuron and esters thereof such as the ethyl 
ester, chlorosulfuron, cinosulfuron, ethametsulfuron-methyl, flazasulfuron, 
15 halosulfuron, HOE-95404, imazosulfuron, metsulfuron and esters thereof, 

nicosulfuron, pirimisulfuron and esters thereof such as the methyl ester, 
prosulfuron, pyrazosulfuron, rimsulfuron, sulfometuron, thifensulfuron, 
triasulfuron, tribenuron, tribenuron-methyl and triflusulfuron-methyl; 

CC. imidazolinones such as imazamethabenz, imazapyr and isopropylammonium 
20 salts thereof, imazaquin and imazethapyr; 

DD. methyl isothiocyanate herbicide precursors such as dazomet; - 

EE. arylanilides such as diflufenican, flamprop, flamprop-M and esters thereof; 

FF. quinolinecarboxylic acids such as quimerac and quinclorac; 

GG. amino acid herbicides such as bialaphos, glyphosate and glufosinate and their 
25 salts and esters and sulfosate; 

HH. organoarsenical herbicides such as DSMA and monosodium methanearsonate 
(MSMA); 

II. organophosphorus herbicides such as anilofos and fosamine-anunonium; 
JJ. herbicidal amide derivatives such as carbetamide, FOE-5043, isoxaben, 
30 napropamide, naptalam, propyzamide and tebutam; 

KK. sulfamoylureas such as AC-322, 140 (cyclosulfamuron); 
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LL. 



sulfonanilides such as chloransulam-methyl, DE-51 1 (metosuiam) and 



flumetsulan; 



MM. 



carbamates such as chlorpropham; 
trike tones such as sulcotrione; 



NN. 



5 



OO. 



miscellaneous herbicides such as ammonium sulfamate, asulam, benazolin, 
cinmethylin, clomazone, difenzoquat and salts thereof e.g. the methyl sulfate 
salt, dimethipin, diphenamid, dithiopyr, ethofumesate, fumiclorac, flupoxam, 
flurenol-butyl, flurochloridone, flurtamone, hexazinone, HW-32, KIH-9201 
(fluthiacet-methyl), KPP-314, mefenacet, oxadiazon, pyridate, RPA-201772 
(isoxaflutole), sodium chlorate and thidiazimin; and 



10 



PP. 



contact herbicides including bipyridylium herbicides such as diquat and 



paraquat; 



In addition to the active ingredients the compositions of the invention may contain a 
safener such as AD-67, benoxacor, cloquintocet-mexyl, dichlormid, fenchlorazole-ethyl, 

15 mefenpyr-diethyl, fenclorim, fluxofenim, furilazole, MG-191, naphthalic anhydride, 

oxabentrinil or R-29148. Particularly preferred safeners are fenchlorazole-ethyl, mefenpyr- 
diethyl and cloquintocet-mexyl, especially fenchlorazole-ethyl. The ratio of active 
ingredients to safener present in the compositions of the invention is preferably in the range 1 
to 6 : 1, more preferably 2 to 4 : 1. 

20 The discussion above refers to compositions but it should be borne in mind that 

according to the invention the active ingredients may be provided as a single composition or, 
alternatively, as separate compositions. 

The compositions and method of the invention are capable of controlling a range of 
both annual and perennial grass weeds although their effects are particularly marked for 

25 perennial weeds which are commercially important species 

The compositions and method of the invention may be used on a range of crops. 
Crops are to be understood as including those crops which have been made tolerant to 
herbicides or classes of herbicide by conventional methods of breeding or gene technology. 
The compositions and method are especially useful for the control of weeds in cereal crops 

30 such as wheat and barley because they show selectivity towards these crops. They are 
particularly effective in controlling grass species, especially Avena fatua, Alopecurus 
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myosuroides, Lolium rigidum and Setaria viridis which are commercially important weeds in 
cereal crops. 

The compositions and method of the invention are suitable for all methods of 
application, however they are preferably used for post-emergence application. 
5 The invention is illustrated by the following Example: 

Example 1 

Comparison of herbicidal activity of tralkoxydim, butroxvdim and tralkoxydim / butroxvdim 
mixtures 

Compositions were tested as follows. 
10 a) Tralkoxydim applied at rates of 6.25, 12.5 and 25 g/ha. 

b) Butroxydim applied at rates of 1, 2 and 4 g/ha. 

c) Tralkoxydim applied at rates of 6.25, 12.5 and 25 g/ha in admixture with 
butroxydim applied at rates of 1, 2 and 4 g/ha, with and without the addition of 
6.25 g/ha of the safener fenchlorazole. 

15 The composition of the these materials was as foDows: 
Tralkoxydim - 80% WG 
Butroxydim - 26% WG 

Fenchlorazole - technical formulated as an SC for spraying. 

All treatments were formulated in tap water and applied with the addition of 0.5% of 
20 the surface active agent Turbocharge (available from Zeneca Ltd) to three replicates, two of 
which were randomised 

Plants were sprayed with a tracksprayer with a 800 IE nozzle, at a spray height of 30 
cm and spray application volume of 200 1/ha. After spraying the plants were laid out in a 
glasshouse and maintained at a temperature of 16°C by day and 12°C by night with a 14 hour 
25 photoperiod. Plants were watered by hand into the top of the pots for the duration of the test, 
taking care to avoid wetting the foliage for the first 5 days after spraying. 
The plant species treated were: 

a) Crops 

TRZAW Winter wheat cv. Prinqual 
30 HORVW Winter barley cv. Plaisant 

b) Weeds 
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AVEFA Avena fatua 

ALOMY Alopecurus myosuroides 

LOLRI Lolium rigidum 

SETVI Setaria viridis 
5 Damage to wheat and barley plants was assessed 9 DAT (days after treatment) while 

damage to the weed species was assessed 26 DAT by comparison with untreated plants, on a 
0-100% scale where 0% is no damage and 100% is complete kill. The results are set out in 
Table I below. The results for each test are shown together with the Similar Action expected 
value (E ) which is the expected value if there is no synergy between the two compounds. 
10 The expected values were based on an assumption of "similar action", i.e. that the 

compounds act at the same site in the plant with the same mode of action, and were 
generated as described by RL Plackett and PS Hewlett (1952), "Quantal responses to 
mixtures of poisons", JRSS, B, 14, 141-163. Whilst the assumption of similar action is 
considered to be the most appropriate in this case, derivation of expected values based on an 
15 assumption of independent action leads to the same overall conclusions. 
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The results show that compositions containing tralkoxydim and butroxydim are 
considerably more effective in controlling Avena fatua, Alopecurus myosuroides, Lolium 
rigidum and Setaria viridis than either tralkoxydim or butroxydim alone. More surprisingly, 
for these weeds, the combination is more effective than would have been expected from a 
calculation of the sum of the effects of the two individual components. 
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CLAIMS 

1 . A herbicidal composition comprising as active ingredients tralkoxydim and 
butroxydim. 

2. A herbicidal composition according to claim 1, comprising tralkoxydim and 
butroxydim in admixture with a carrier comprising a solid or liquid diluent. 

3. A composition according to claim 1 or 2, wherein the ratio of tralkoxydim to 
butroxydim is in the range 1 to 60 : 1 by weight. 

4. A composition according to claim 3, wherein the ratio of tralkoxydim to butroxydim 
is in the range 6 to 20 : 1 by weight. 

5. A composition according to any one of the preceding claims, which contains a 
safener. 

6. A composition according to claim 5, wherein the safener is fenchlorazole-ethyl. 

7. A composition according to claim 5 or 6, wherein the ratio of active ingredients to 
safener is in the range 1 to 6 : 1 by weight. 

8. A composition according to any one of the preceding claims, for use on a cereal crop. 

9. A composition according to any one of the preceding claims, for use in limiting the 
growth of, severely damaging or killing grass species. 

1 0. A process for limiting the growth of, severely damaging or killing plants, which 
comprises applying to the plants, or to the growth medium of the plants, separately, 
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simultaneously or sequentially, a herbicidally effective amount of tralkoxydim and 
butroxydim. 
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